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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass composition for 
substrate board to be used in a flat display, particularly for a field 
emission display(FED) that uses transference electrodes and seals the 
panel peripheries with frit or for a plasma display panel(PDP). 
SOLUTION: This glass composition contains 65-80 wt.% of Si02, 0-15 
wt.% of A1203, 73-80 wt.% of Si02+A1203, 2-10 wt.% of B203, 0-10 
wt.% of MgO, 0-15 wt.% of CaO, 0-12 wt.% of Na20, 0-16 wt.% of 
K20, 1-18 wt.% of Na20+ K20, 10-25 wt.% of 
MgO+CaO+Na20+K20 and 20-27 wt.% of B203+MgO+ 
CaO+Na20+K20. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 **** s h ows t h e wor( j w hj c h can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] A flat display, especially 
a transparent electrode are used for this invention, and it relates to the 
glass constituents for substrates a field emission display (FED), for 
plasma display panels (PDP), etc. manufactured by carrying out the frit 
seal of the panel circumference. 
[0002] 

[Description of the Prior Art] Although various means of displaying are 
developed about the flat display, the display of the spontaneous light type 
which an electrode is formed [ type ] on the glass substrate of a front face 
and a tooth back, and the electron ray and electric discharge which made 
it generate among both substrates are used [ type ], and makes a 
fluorescent substance emit light also in it has attracted attention. FED, 
PDP, etc. are mentioned as the example of representation. 
[0003] FED has adopted the method which makes the fluorescent 
substance with which all irradiated the transparent electrode on a front 
substrate, and carried out patterning of the electron ray which made it 
generate in the electrode on a tooth-back substrate on the transparent 
electrode excite and emit light, although methods various now are 
proposed. Since, as for irradiation space, a vacua is needed like the Braun 
tube at this time, after carrying out the frit seal of the circumference, 
evacuation of the panel is carried out and it is produced. 
[0004] Moreover, generally, PDP causes plasma electric discharge 
between the transparent electrodes on a front substrate, generates 
ultraviolet rays, and is making the fluorescent substance in the pixel space 
formed on the tooth-back substrate excite and emit light. Since it is 
necessary to perform this electric discharge in Xe-Ne mixed gas, a panel 
carries out the frit seal of the circumference, encloses mixed gas and is 
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produced. 

[0005] Carrying out the frit seal of the substrate of forming a transparent 
electrode on a front substrate and a front face, and a tooth back as 
common to any method, and producing a panel is mentioned. As a 
transparent electrode, it is ITO (In2 03:Sn) and Sn02. Generally it is 
used. 
[0006] 

[Problem(s) to be Solved by the Invention] The high strain-point glass 
which was indicated by the soda lime glass, JP,3-40933,A and JP,7- 
257937,A which are widely used as the object for construction or an 
object for automobiles, JP,8-165138,A, JP,8-290938,A, JP,9-202641,A, 
etc. as such a substrate for a flat display and which has improved thermal 
resistance is known. However, ITO and Sn02 which are used as a 
transparent electrode As opposed to the average coefficient of thermal 
expansion in 50-350 degrees C being abbreviation 40xl0-7/degree C 
Since the average coefficient of thermal expansion in 50-350 degrees C of 
these substrates glass is as large as 75x10-7 - 95xl0-7/degree C, There 
was a problem of both exfoliating for the expansion produced by the 
temperature change and contraction, or producing a crack on a 
transparent-electrode film, and the technical problem that the yield was 
reduced occurred. 

[0007] Moreover, the substrate glass for liquid crystal whose average 
coefficient of thermal expansion is less than [ 50xl0-7/degree C ] is also 
known (JP,63-74935,A, JP,4-160030,A, JP,4-325434,A, JP,6-263473,A). 
If these are used as substrate glass, since the coefficient of thermal 
expansion with a transparent electrode is near, it will become possible to 
improve the above-mentioned yield. However, the coefficient of thermal 
expansion of these substrates glass was very small, and since the burning 
temperature of the seal frit material suitable for this was very high, there 
was a problem that the chemical change and softening flow of other 
members which constitute the pixel took place, at the time of a frit seal. 
[0008] Here, the glass for substrates whose average coefficient of thermal 
expansion is 60x10-7 - 75xl0-7/degree C is known (JP,3- 170343, A, JP,9- 
249430,A). It becomes possible to manufacture a panel, without 
becoming possible to improve the above-mentioned yield, and causing the 
chemical change and softening flow of other members using the seal frit 
material for alumina-ceramics substrates, since a transparent electrode and 
the coefficient of thermal expansion are comparatively near, if these glass 
is used as a substrate. However, the glass constituent given in JP,3- 
170343,A had the technical problem that specific gravity was large, and 
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lightweight-izing of a member was difficult, and a blemish tends to be 
attached. Moreover, a glass constituent given in JP,9-249430,A is 
aluminum 203. Since there were many contents, elevated-temperature 
viscosity was high and the technical problem that float fabrication was 
difficult occurred. Float fabrication is 1 04 as viscosity of glass. Although 
carried out near the temperature equivalent to a poise, since fabrication is 
difficult, at the temperature exceeding 1300 degrees C, the glass which 
can be fabricated at the temperature not more than it is called for. 
[0009] Moreover, D263 of a shot company, #021 1 of Corning, Inc., etc. 
are known as glass whose average coefficient of thermal expansion is the 
72x10-7 neighborhood. However, in order that these glass might carry out 
abundant content of the ZnO, the technical problem that it was easy to 
produce devitrification occurred at the time of fabrication by the float 
glass process. 
[0010] 

[Means for Solving the Problem] It is in the range whose 50-350-degree 
C average coefficient of thermal expansion is 60x10-7 - 75xl0-7/degree 
C, and this invention is by weight % display. Si02 65-80 aluminum 203 
0-15 Si02+aluminum 203 73-80 B-2 03 2-10 MgO 0-10 CaO 0-15 Na2 
O 0-12 K2 O 0-16 Na2 0+K2 O 1-18 MgO+CaO+Na2 0+K2 O 10-25, 
and B-2 03+MgO+CaO+Na2 0+K2 O 20-27 ~ a shell ~ it is a glass 
constituent for using as a substrate 
[0011] 

[Embodiments of the Invention] The component of composition by this 
invention is explained. 

Si02 : By the component which forms the frame of glass, under at 65 % 
of the weight (it is only indicated as % below), the thermal resistance of 
glass becomes bad and chemical durability falls. It is 66% or more 
preferably. On the other hand, by **, a coefficient of thermal expansion 
falls 80%. It is 79% or less preferably. 

[0012] aluminum 203 : Although it is not an indispensable component, 
get a glass transition point, and since it is effective in raising thermal 
resistance, it is made to contain, and gets. It is 1% or more preferably. 
However, by **, the elevated-temperature viscosity of glass rises 15%, 
and float fabrication becomes difficult. It is 14% or less preferably. 
[0013] Si02+aluminum 203 : In order to raise the thermal resistance of 
glass, and chemical durability, one side is contained 73% or more by 
****. It is 73.5%) or more preferably. On the other hand, by **, the 
coefficient of thermal expansion of glass falls 80% by ****, and float 
fabrication becomes difficult. It is 79.5% or less preferably. 
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[0014] B-2 03 : The viscosity at the time of the dissolution of glass is 
lowered, and since there is an effect which promotes the dissolution, it 
contains 2% or more. It is 3% or more preferably. However, by **, the 
coefficient of thermal expansion of glass falls 10%. It is 9% or less 
preferably. 

[0015] MgO: Although it is not an indispensable component, lower the 
viscosity at the time of the dissolution of glass, since there is an effect 
which promotes the dissolution, make it contain, and get. It is 1 % or more 
preferably. However, by **, the coefficient of thermal expansion of glass 
becomes large 10%, and devitrification temperature becomes high. It is 
9% or less preferably. 

[0016] CaO: Although it is not an indispensable component, lower the 
viscosity at the time of the dissolution of glass, since there is an effect 
which promotes the dissolution, make it contain, and get. It is 1% or more 
preferably. However, by **, the coefficient of thermal expansion of glass 
becomes large 1 5%, and devitrification temperature becomes high. It is 
14% or less preferably. 

[0017] Na2 O: Although it is not an indispensable component, lower the 
viscosity at the time of the dissolution of glass, since there is an effect 
which promotes the dissolution, make it contain, and get. It is 1% or more 
preferably. However, there is an inclination for the coefficient of thermal 
expansion of glass to become large by ** 12%, and for the chemistry 
endurance of glass to fall. It is 11% or less preferably. 
[0018] K2 O: Although it is not an indispensable component, lower the 
viscosity at the time of the dissolution of glass, since there is an effect 
which promotes the dissolution, make it contain, and get. It is 1% or more 
preferably. However, there is an inclination for the coefficient of thermal 
expansion of glass to become large by ** 16%, and for the chemistry 
endurance of glass to fall. It is 1 5% or less preferably. 
[0019] Na2 0+K2 O: Lower the viscosity in the melting temperature of 
glass, and in order to make it easy to dissolve, contain 1% or more by 
****. It is 2% or more preferably. On the other hand, by **, the 
coefficient of thermal expansion of glass becomes large 18% by ♦***, 
and chemistry endurance falls. It is 17% or less preferably. 
[0020] MgO+CaO+Na2 0+K2 O: Lower the viscosity in the melting 
temperature of glass, and in order to make it easy to dissolve, contain 
10% or more by ****. It is 1 1% or more preferably. On the other hand, 
the coefficient of thermal expansion of glass becomes large 25% by **** 
at **, and devitrification temperature becomes high, and chemistry 
endurance falls. It is 24% or less preferably. 
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[0021] B-2 03+MgO+CaO+Na2 0+K2 O: Lower the viscosity in the 
melting temperature of glass, and in order to make it easy to dissolve, 
contain 20% or more by ****. It is 20.5% or more preferably. On the 
other hand, the coefficient of thermal expansion of glass becomes large 
27% by **** at **, and devitrification temperature becomes high, and 
chemistry endurance falls. It is 26.5% or less preferably. 
[0022] S03 besides the above component, As 203, and Sb 203 etc. ~ 
coloring agents, such as a clarifier, Fe 203, NiO, and CoO, can be used 
suitably Moreover, in order to prevent Browning by the electron ray etc., 
they are Ti02 and Ce02. It can add 2% or less by **** 2% or less, 
respectively. 

[0023] Moreover, in order to acquire the same effect as CaO and MgO, 
SrO, BaO, and ZnO can be added. However, too much addition of SrO 
and BaO has a possibility of enlarging specific gravity, and since too 
much addition of ZnO imitates the rise of devitrification temperature and 
has ******* * } it is desirable [ addition ] to make SrO, BaO, and ZnO into 
2% or less by **** 2% or less, respectively. Moreover, Li2 O can be 
added in order to acquire the same effect as Na2 O and K2 0. However, 
since too much addition has a possibility of bringing about the fall of a 
glass transition point, considering as 1% or less is desirable. 
[0024] Typically, since the glass constituent for substrates of this 
invention has a 50-350-degree C average coefficient of thermal expansion 
in the range which is 60x10-7 - 75xl0-7/degree C, even if it forms a 
transparent electrode on a glass substrate, it is hard to generate exfoliation 
of a film and a crack, and it becomes possible [ manufacturing panels 
such as FED and PDP, by the high yield ]. Moreover, it is possible to 
carry out the seal of the panel circumference using the seal frit material 
for alumina-ceramics substrates, and to manufacture a panel. It is the 
range whose 50-350-degree C average coefficient of thermal expansion is 
61x10-7 - 74xl0-7/degree C more preferably. 

[0025] Moreover, it is 104 as viscosity of glass of the glass constituent for 
substrates of this invention. As for the temperature equivalent to a poise, 
it is desirable that it is 1300 degrees C or less. It is 1270 degrees C or less 
more preferably. For this reason, it is suitable for fabrication by the float 
glass process. 

[0026] Furthermore, as for the specific gravity of the glass constituent for 
substrates of this invention, it is desirable that it is less than 2.6. By this, 
lightweight-ization of a member can be attained and manufacture of a 
lighter panel is attained. 

[0027] The glass of this invention can be manufactured, for example by 
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the following methods. Usually, the raw material of each component used 
is prepared so that it may become a target system, this is continuously 
supplied to a fusion furnace, and it heats and fuses at 1500-1700 degrees 
C. This dissolution glass is fabricated to predetermined board thickness 
by the float glass process, and is cut after annealing. 
[0028] 

[Example] The raw material of each component was prepared so that it 
might become a target system, and using the platinum crucible, at the 
temperature of 1550-1650 degrees C, it heated for 4 hours and fused. In 
the dissolution, the platinum stirrer was inserted, it agitated for 2 hours, 
and homogenizing of glass was performed. Subsequently, it was begun to 
pour dissolution glass and cooled slowly after fabricating to a tabular. 
[0029] In this way, it is 104 as viscosity of the specific gravity d, the 
average coefficient of thermal expansion alpha (unit : xlO- 7/degree C) 
and glass transition point Tg (unit : degree C) of the obtained glass, and 
glass. The temperature T4 (unit : degree C) equivalent to a poise was 
measured, and it was shown in Tables 1 -2 with glass composition. The 
measuring method of each physical properties is shown below. 
[0030] Specific gravity: Measure about 20g glass lump which does not 
contain a bubble by the Archimedes method. 

[0031] Average coefficient of thermal expansion: Measure the pace of 
expansion of the glass at the time of carrying out a temperature up at 5- 
degree-C a rate for /from a room temperature by making quartz glass into 
a reference sample using a differential thermal-expansion meter. 
Measurement was performed to the temperature (surrendering point) by 
which elongation is no longer observed already even if glass becomes 
soft, and the line coefficient of thermal expansion of a 50-350-degree C 
average was computed. 

[0032] Glass transition point: The folding point in a thermal-expansion 
curve was made into the glass transition point. It is 104 as viscosity of 
glass. Temperature equivalent to a poise: The temperature which is 
equivalent to 104P as viscosity of glass was measured with the rotational 
viscometer. Among these, Examples 15-19 are examples of comparison, 
and Example 15 is [ the example of a constituent given in JP,3-170343,A 
and Examples 17-19 of the example of a soda lime glass and Example 
16 ] examples of a constituent given in JP,9-249430,A. 
[0033] Even if it forms a transparent electrode on a glass substrate since 
the average coefficient of thermal expansion of the glass in the example 
of this invention is in the range of 60x10-7 - 75xl0-7/degree C so that 
more clearly than Table 1, it is hard to generate ablation of a film and a 
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crack, and it becomes possible to manufacture panels, such as FED and 
PDP, by the high yield. Moreover, the seal of the panel circumference can 
be carried out using the seal frit material for alumina-ceramics substrates, 
and a panel can be manufactured. Moreover, it is 1 04 as viscosity of 
glass. Since the temperature equivalent to a poise is 1300 degrees C or 
less, it is suitable for fabrication by the float glass process. Furthermore, 
since specific gravity is less than 2.6, lightweight-ization of a member can 
be attained and manufacture of a lighter panel is attained. 
[0034] On the other hand, it is difficult for ablation of a film and a crack 
to tend to generate Example 15, when a transparent electrode is formed on 
a glass substrate, since an average coefficient of thermal expansion is 
87xl0-7/degree C, and to manufacture a panel by the high yield. 
Moreover, since Example 16 has large specific gravity, lightweight-izing 
of a member is difficult. Moreover, Examples 17-19 are 104 as viscosity 
of glass. Since the temperature equivalent to a poise becomes 1300 
degrees C or more, fabrication by the float glass process is difficult. 
[0035] 

[Table 1] * 
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[0036] 
[Table 2] 
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[0037] 

[Effect of the Invention] Since it is hard to generate ablation of a film and 
a crack and it can carry out the seal of the panel circumference using the 
seal frit material for alumina-ceramics substrates even if it forms a 
transparent electrode on a glass substrate, since the glass by this invention 
has an average coefficient of thermal expansion in the range which is 
60x10-7 - 75xl0-7/degree C, its substrates a flat display especially FED, 
for PDP, etc. are the optimal for the use which requires this property. 
Moreover, it is 104 as viscosity of glass. Since the temperature equivalent 
to a poise is 1300 degrees C or less, it is suitable for fabrication by the 
float glass process. Furthermore, since specific gravity is less than 2.6, 
lightweight-ization of a member can be attained and manufacture of a 
lighter panel is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is in the range whose 50-350-degree C average coefficient of 
thermal expansion is 60x10-7 - 75xl0-7/degree C, and is by weight % 
display. Si02 65-80 aluminum 203 0-15 Si02+aluminum 203 73-80 B-2 
03 2-10 MgO 0-10 CaO 0-15 Na2 O 0-12 K2 O 0-16 Na2 0+K2 0 1-18 
MgO+CaO+Na2 0+K2 O 10-25, and B-2 03+MgO+CaO+Na2 0+K2 O 
20-27 — a shell — glass constituent for using as a substrate 
[Claim 2] It is 104 as viscosity of glass. Glass constituent for using as a 
substrate according to claim 1 whose temperature equivalent to a poise is 
1300 degrees C or less. 

[Claim 3] The glass constituent for using as a substrate according to claim 
1 or 2 whose specific gravity is less than 2.6. 



[Translation done.] 
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